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allowing the heat to transfer from one or more of the heaters to a part of the formation 
wherein the part of the formation has been selected for heating using an atomic hydrogen 
weight percentage of at least a portion of hydrocarbons in the part of the formation, aiwwherein 
at least the portion of the hydrocarbons in the part of the formation comprises an aj^mic 
hydrogen weight percentage, when measured on a dry, ash-free basis, of greate^than about 4.0 
%; and / 
producing a mixture from the formation. / 

1609. (amended) The method of claim 1608, wherein one or more of the heaters comprise at 
least two heaters, and wherein superposition of heat from at le^st the two heaters pyrolyzes at 
least some hydrocarbons within the part of the formation. / 

1610. (amended) The method of claim 1608, further comprising maintaining a temperature 
within the part of the formation within a pyrolWs temperature range of about 270 °C to about 
400 °C. / 

161 1. (amended) The method of cL#m 1608, wherein at least one of the one or more heaters 
comprises an electrical heater, y 

1612. (amended) The method of claim 1608, wherein at least one of the one or more heaters 
comprises a surface homier. 

1613. (amended) The method of claim 1608, wherein at least one of the one or more heaters 
comprises fnlameless distributed combustor. 

\6\Af (amended) The method of claim 1608, wherein at least one of the one or more heaters 
comprises a natural distributed combustor. 
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1615. (amended) The method of claim 1608, further comprising controlling a pressure anc 
temperature within at least a majority of the part of the formation, wherein the pressj^is 
controlled as a function of temperature, or the temperature is controlled a^fflnction of pressure. 



1616. (amended) The method of claim 1608, further comprising pyrolyzing hydrocarbons 
within the part of the formation and controlling the h^t such that an average heating rate of the 
part of the formation is less than about 1 0 £#^day during pyrolysis. 



1617. (amended) The method of cJ^Tn ll©S7wherein providing heat from one or more of the 
heaters to at least the portion animation comprises: 

heating a selectec^olume (V) of the hydrocarbon containing formation from one or more 
of the heaters, wherafithe formation has an average heat capacity (C v ), and wherein the heating 
pyrolyzes at lea^ome hydrocarbons within the selected volume of the formation; and 

sin heating energy/day (Pwr) provided to the selected volume is equal to or less than 
j, wherein p B is formation bulk density, and wherein an average heating rate (h) of the 
volume is about 10 ' 




t 



1619. (amended) The method of claim 16»*£^Rerein providing heat from one or more of the 
heaters comprises heating the part of the J^mnatjpn such that a thermal conductivity of at least a 
portion of the part of the formation i^^eater than about 0.5 W/(m °C). 

1631. (amended) The method of claim 1608>wk€mn the produced mixture comprises a non- 
condensable component that does not comipie at 25° C and one atmosphere absolute pressure, 
wherein the non-condensable compo^nt comprises hydrogen, wherein the hydrogen is greater 
than about 10 % by volume of th^ion-condensable component, and wherein the hydrogen is less 
than about 80 % by volume oTthe non-condensable component. 



vy 1634. (amended) The method of clai 



further comprising controlling a pressure within at 
least a majority of the part of the fofmation, wherein the controlled pressure is at least about 2.0 
bar absolute. 
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1639. (amended) The method of claim 1608, Mther comprising: 

providing hydrogen (H 2 ) to the heat^>art of the formation to hydrogenate hydrocarbons 
within the part of the formation; and 

heating a portion of the part ofyme formation with heat from hydrogenation. 



1641. (amended) The method of claim 1608, whereii^allowing the heat to transfer comprises 
increasing a permeability of a majority of the part ojKhe formation to greater than about 100 
millidarcy. 



1642. (amended) The method of claim m)8, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority^ the part of the formation such that the permeability of 
the majority of the part of the formati/n is substantially uniform. ^^^^^ 




1644. (amended) The method of claim 1608, wherein producing the mixture comprise 
producing the mixture in a production well, and wherein at least about 7 heaters^edisposed in 
the formation for each production well. 

1645. (amended) The method of claim 1608, further compm^fg providing heat from three or 
more heaters to at least a portion of the formation, wherej*nhree or more of the heaters are 
located in the formation in a unit of heaters, and wjjgran the unit of heaters comprises a 
triangular pattern. 



1646. (amended) The method okgfaim 1608, further comprising providing heat from three or 
more heaters to at least a poxpfon of the formation, wherein three or more of the heaters are 
located in the formatiop'm a unit of heaters, wherein the unit of heaters comprises a triangular 
pattern, and wherema plurality of the units are repeated over an area of the formation to form a 
repetitive pa^drn of units. 



(amended) A method of treating a hydrocarbon containing formation in situ, comprising: 
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providing heat from one or more heaters to at least a portion of the formation^ 
allowing the heat to transfer from one or more of the heaters to a part of th^formation; 
wherein at least some hydrocarbons within the part of the formation havp an initial atomic 
hydrogen weight percentage of greater than about 4.0 %; and / 
producing a mixture from the formation. £ 

1648. (amended) The method of claim 1647, wherein one or more of the heaters comprise at 
least two heaters, and wherein controlled superposition of heat fronjf at least the two heaters 
pyrolyzes at least some hydrocarbons within the part of the formation of the formation. 

1649. (amended) The method of claim 1647, further composing maintaining a temperature 
within the part of the formation within a pyrolysis tempe^ture range of about 270 °C to about 
400 °C. / 

1650. (amended) The method of claim 1647, w hfefein ji t least one of the one or more heaters 
comprises an electrical heater. A ^ 

1651. (amended) The method of claim 1647, wherein at least one of the one or more heaters 
comprises a surface burner. £ 

1652. (amended) The method of xflaim 1647, wherein at least one of the one or more heaters 
comprises a flameless distribute^ combustor. 

1653. (amended) The method of claim 1647, wherein at least one of the one or more heaters 
comprises a natural distributed combustor. 

1654. (amended^ The method of claim 1647, further comprising controlling a pressure and a 
temperature within at least a majority of the part of the formation of the formation, wherein the 
pressure is^controlled as a function of temperature, or the temperature is controlled as a function 
of pressure. 
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1655. (amended) The method of claim 1647, further comprising pyrolyzing hydrocarbcjj 
within the part of the formation, and controlling the heat such that an average heajj#grate of the 
part of the formation is less than about 1 °C per day during pyrolysis. 



1656. (amended) The method of claim 1647, J^her^fffproviding heat from one or more of the 
heaters to at least the portion of formatioir£0tfT©a$es: 

heating a selected volume (Wmthe hydrocarbon containing formation from one or more 
of the heaters, wherein the forffiation has an average heat capacity (C v ), and wherein the heating 
pyrolyzes at least som^nydrocarbons within the selected volume of the formation; and 

wherd#1ieating energy/day (Pwr) provided to the selected volume is equal to or less than 
h*V*G^f>B, wherein p B is formation bulk density, and wherein an average heating rate (h) of the 
*cted volume is about 10 °C/dav. . r^nz: 

1658. (amended) The method of claim 1647, \mtin providing heat from one or more of the 
heaters comprises heating the part of the foim^tftw^Uch that a thermal conductivity of at least a 
portion of the part of the formation is greftfer than about 0.5 W/(m °C). 



670. (amended) The method of claim 1647, wheram the produced mixture comprises a non- 
condensable component that does not condense^25° C and one atmosphere absolute pressure, 
wherein the non-condensable component co^fpfj^ hydrogen, wherein the hydrogen is greater 
than about 10 % by volume of the non-condensable component, and wherein the hydrogen is less 
than about 80 % by volume of the non*condensable component. 



im 16^fmrth< 



1673. (amended) The method of claim 16^ffurther comprising controlling a pressure within at 
least a majority of the part of the formati^^f the formation, wherein the controlled pressure is at 
least about 2.0 bar absolute. 



1678. (amended) The method of claim 



further comprising: 
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providing hydrogen (H 2 ) to the heated part of the ftjifrnation to hydrogenate hydrocarbons 
within the part of the formation; and J£ 

heating a portion of the part of the formatiqynlrtfrheat from hydrogenation. 



y\ y 1680. (amended) The method of claim 1647, wherein allowing the heat to transfer comprises 
^ * increasing a permeability of a majority of the part of tl^ormation to greater than about 100 
millidarcy. 

1681. (amended) The method of claim 164^vherein allowing the heat to transfer comprises 
increasing a permeability of a majority of thje part of the formation such that the permeability of 
the majority of the part of the formation i/substantially uniform. 



1683. (amended) The method of claim 1647, wherein producing the mixture compmj 
producing the mixture in a production well, and wherein at least about 7 heater^^ disposed in 
the formation for each production well. 

1684. (amended) The method of claim 1647, further cj^nsing providing heat from three or 
^ more heaters to at least a portion of the fonn^r^^ierein three or more of the heaters are 




located in the formation in a unit of heateg**and wherein the unit of heaters comprises a 
triangular pattern. 

1685. (amended) Thp^iethod of claim 1647, further comprising providing heat from three or 
more heaters to a^feast a portion of the formation, wherein three or more of the heaters are 
located in t^Tormation in a unit of heaters, wherein the unit of heaters comprises a triangular 
pattera^nd wherein a plurality of the units are repeated over an area of the formation to form a 
jetitive pattern of units. 



^3 Yff 5396. (amended) The method of claim 164^, wherein at least about 20 heaters are disposed in 
the formation for each production well. 
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5397. (amended) The method of claim l§$f, wherein at least about 20 heaters are disposed in 
the formation for each production wel^ 

5398. (new) The method of claim 1608, wherein the part of the formation comprises a pyrolysj* 
zone. 

5399. (new) The method of claim 1647, wherein the part of the formation comprj,g£s a 
pyrolysis zone. 



5400. (new) A method of treating a hydrocarbon containing forma^n in situ, comprising: 
providing heat from one or more heaters to at least a portion of the formation; 
allowing the heat to transfer from one or more of th^featers to a selected section of the 

formation; 

wherein at least some hydrocarbons within t^fC selected section have an initial atomic 
hydrogen weight percentage of greater than 4X) %; and 
producing a mixture from the foimaftorT 



5401. (new) The method of claim 5400, wherein selected section has been selected for heating 
using an atomic hydrogen weighj/percentage of at least a portion of hydrocarbons in the selected 
section. 

5402. (new) The me^fod of claim 5400, wherein the one or more heaters comprise at least two 
heaters, and wherein superposition of heat from at least the two heaters pyrolyzes at least some 
hydrocarbons wjfhin the selected section. 

5403. (now) The method of claim 5400, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range of about 270 °C to about 400 °C. 



540/ (new) The method of claim 5400, wherein at least one of the one or more of heaters 
comprises a natural distributed combustor. 
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5405. (new) The method of claim 5400, further comprising controlling a pressure and^i 
temperature within at least a majority of the selected section of the formation, wherein the 
pressure is controlled as a function of temperature, or the temperature is controlled as a function 
of pressure. / 

5406. (new) The method of claim 5400, further comprising pyrolyzu^g hydrocarbons within the 
selected section and controlling the heat such that an average heating rate of the selected section 
is less than about 1 °C per day within a pyrolysis temperature j^mge. 

5407. (new) The method of claim 5400, wherein proving heat from the one or more heaters to 
at least the portion of formation comprises: / 

heating a selected volume (V) of the hydrocarbon containing formation from one or more 
of the heaters, wherein the formation has an a^rage heat capacity (C v ), and wherein the heating 
pyrolyzes at least some hydrocarbons wittafn the selected volume of the formation; and 

wherein heating energy/day«JPf^ provided to the selected volume is equal to or less than 
h*V*C v *p B , wherein p B is foimatioimfirtiensity, and wherein an average heating rate (h) of the 
selected volume is about 10 °Cfdm^ 

5408. (new) The method ofclaim 5400, further comprising controlling a pressure within at 
least a majority of the selected section, wherein the controlled pressure is at least about 2.0 bar 
absolute. / 

5409. (new) Th^nethod of claim 5400, further comprising controlling formation conditions to 
produce the mature, wherein a partial pressure of H 2 within the mixture is greater than about 0.5 
bar. I 

5410. Xnew) The method of claim 5400, further comprising altering a pressure within the 
fonriation to inhibit production of hydrocarbons from the formation having carbon numbers 
skater than about 25. 
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